From ten patients aged 15 to 40 years with chronic rheumatic valvular disease and histologically proved Aschoff bodies of active rheumatic myocarditis, the valves were evaluated for incidence, distribution and degree of severity of active inflammation. Prior to death, there had not been clinical evidence of active rheumatic fever. In each case, active rheumatic valvulitis was present in at least one valve. Of the individual valves studied, 83% were involved by active inflammation of the leaflets or the anulus or both. The aortic vWalve was involved in 100% of cases, the mitral valve in 86%, the tricuspid valve IN SOME SUBJECTS with chronic rheumatic valvular disease, active rheumatic inflammation, as evidenced by the presence of Aschoff bodies, may be demonstrated in the myocardium. Among cases of chronic rheumatic valvular disease, there are few reports in the literature concerning the incidence of active valvular endocarditis when active rheumatic myocarditis is present. With this question in mind, this study was undertaken. When valvular lesions were observed their severity was graded, and specific locations were indicated as follows: a) the valve ring (anulus), b) the contact aspect, and c) the non-contact aspect of cusps or leaflets.
SUMMARY From ten patients aged 15 to 40 years with chronic rheumatic valvular disease and histologically proved Aschoff bodies of active rheumatic myocarditis, the valves were evaluated for incidence, distribution and degree of severity of active inflammation. Prior to death, there had not been clinical evidence of active rheumatic fever. In each case, active rheumatic valvulitis was present in at least one valve. Of the individual valves studied, 83% were involved by active inflammation of the leaflets or the anulus or both. The aortic vWalve was involved in 100% of cases, the mitral valve in 86%, the tricuspid valve IN SOME SUBJECTS with chronic rheumatic valvular disease, active rheumatic inflammation, as evidenced by the presence of Aschoff bodies, may be demonstrated in the myocardium. Among cases of chronic rheumatic valvular disease, there are few reports in the literature concerning the incidence of active valvular endocarditis when active rheumatic myocarditis is present. With this question in mind, this study was undertaken. When valvular lesions were observed their severity was graded, and specific locations were indicated as follows: a) the valve ring (anulus), b) the contact aspect, and c) the non-contact aspect of cusps or leaflets.
Ten specimens of heart obtained at autopsy were found in the Cardiovascular Registry of United Hospitals-Miller Division from patients who fulfilled the criteria of having both 1) symptomatic chronic rheumatic valvular heart disease, and 2) myocardial Aschoff bodies in the autopsy specimen ( fig. 1 ). In none had active rheumatic fever been diagnosed clinically in the terminal illness. The ten specimens had been obtained from five men and five women. At the time of death, the youngest patient was 15 years of age, while six were between 22 and 29 years of age, and three were between 31 and 40 years. The mean age at death for the men was 32 years and for the women 22 years.
In five of the cases, significant chronic rheumatic valvular disease was present in only one valve, mitral in three (each women), and aortic insufficiency and/or stenosis in two (each men). In the remaining five cases, multiple valves were involved. Of these, two showed mitral and aortic involvement, two showed mitral, aortic and tricuspid involvement, and one showed mitral and tricuspid disease. in 78% and the pulmonary valve in 70%. The mitral and aortic valves were most frequently involved, but the mitral and tricuspid valves were most severely involved when affected. In every case, active rheumatic lesions of the left atrial appendage were present, but these tended to be less widely distributed than the myocardial Aschoff bodies. The high incidence of active valvulitis supports the concept that chronic fibrosing rheumatic valvular disease results from recurrent active inflammation. Such inflammation may occur without clinical suspicion of active rheumatic fever.
Five of the patients had been subjected to surgical valvular replacement with death occurring in the early postoperative period in each. From the operated cases, six valves had been removed, leaving in the autopsy specimens 34 valves for histologic study. At least one section for histologic examination was obtained from each valve, including its anulus. In most of the valves, the gross appearance did not suggest active disease. If focal roughening of the valve surfaces was present, sections were selected from such areas. Otherwise, the site of sectioning was random. After tissue processing, duplicate sections from each block of tissue were stained with hematoxylin and eosin and by the elastic-van Gieson method.
For quantitation, determination of severity, and site of involvement, each valve was evaluated in three areas: 1) the anulus, 2) the closing aspect, and 3) the non-closing aspect. When active inflammation was present, its degree of involvement for each of these valve regions was indicated by a grade determined by the following criteria: Fibrinoid necrosis of varying degree was observed in a few sections; the grading of severity, however, was determined by the degree of leukocytic infiltration and, if present, vegetations. While Aschoff bodies have been described in active rheumatic valvular endocarditis, their presence is exceptional and none were observed in our series. At least three sections of left ventricular myocardium and two sections of left atrial appendage were obtained from each case and evaluated.
Observations

Distribution of Involved Valves
It will be recalled that those valves that had been removed surgically were not examined. The incidence of some grade of involvement by active inflammation in the valves studied '~~~~~' was as follows: for the aortic valve, eight of eight valves (100%); for the mitral valve six of seven (86%); for the tricuspid valve seven of nine (78%); and for the pulmonary valve seven of ten (70%) (table 1).
In each of the ten cases, active inflammation was present in one or more valves. Considering distribution of valvular involvement by active inflammation, there were five specimens with each of the four valves present for study. Three of these showed each of the four valves to be involved, and two specimens showed three valves involved. Among the four cases with three valves present, one had involvement of each valve and three showed involvement of two of the three valves. In the tenth case, the tricuspid and mitral valves had been replaced; active inflammation was present in the aortic valve but not the pulmonary valve.
Sites of Involvement
The left-sided cardiac valves (mitral and aortic) were involved by active valvulitis more frequently than the rightsided valves (table 1) . However, if a particular valve were involved, it tended to show a higher grade lesion if it were an atrioventricular rather than a semilunar valve ( fig. 5 ). This was particularly evident in the region of the anulus.
Active rheumatic valvulitis was present in 28 of the 34 valves studied (83%). Active inflammation, when present, usually involved the leaflet* as well as the anulus but in some cases only one of the two was involved. Active inflammation of leaflet tissue, either alone or in association with involvement of the anulus, was seen in 25 of 34 valves (74%), while involvement of the anulus, either alone or with inflammation of the leaflet, was seen in 21 of 34 valves (62%). Although active valvulitis was equal between men and women, men had a higher tendency for leaflet involvement than anular involvement, while women showed the opposite tendency (table 2) .
The occurrence of active endocarditis of the mitral valve varied among the three regions studied. Involvement of the atrial (closing) aspect was commonly observed. If either of the other aspects [ventricular (non-closing) or anular] were involved, its grade was similar to that occurring at the atrial aspect ( fig. 4a ). In general, the grade of involvement was of greater severity in the women than in the men.
In contrast to the mitral valve, in any particular case the three regions of the aortic valve were usually but not consistently equally affected (figs. 2 and 3c). In this valve, no difference between the sexes was detected with regard to grade of inflammation, when present.
In active tricuspid valvulitis, the atrial (closing) surface :~~~t~~~~~~~~~~~1 *Although the term leaflet is usually reserved for the mobile portion of the atrioventricular valves while the term cusp is usually reserved for that of the semilunar valves, in this communication we use the term leaflet in reference to both the atrioventricular and the semilunar valves.
was more often involved than the ventricular (non-closing) surface or the anulus. However, when a particular valve region was involved, the histologic grade tended to be FIGURE 4. A cute valvulitis (grade 3). Hematoxylin and eosin stain X 90 in each. Twenty-two-year-old woman (case 1). a) Heavy leukocytic infiltrate of non-closing ventricular aspect of mitral valve. b) Extensive leukocytic involvement of tricuspid anulus. c) Heavy leukocytic involvement ofpulmonary anulus. highest at the anulus and lowest along the ventricular (nonclosing) surface (figs. 3a and 4b). This tendency was more pronounced in women than in men.
In active pulmonary valvulitis, the anulus and ventricular (closing) surface were similarly involved, but the arterial (non-closing) surface was not involved in any case (figs. 3b and 4c). When a particular valve region was involved, the histologic grade was higher at the ventricular (closing) surface than the anulus in men and the reverse in women.
Involvement of Left Atrial Appendages
In each of the specimens, the endocardium of the left atrium was involved by inflammatory lesions including the presence of Aschoff bodies (fig. 6 ). Left atrial appendage carditis was less severe than that of left ventricular myocarditis in 70% of cases. The degree of involvement of left atrial appendages was similar for men and women, but the degree of involvement of left ventricular myocardium, as judged by the numbers of Aschoff bodies, was higher in women than men.
Comment
In 1909, Coombs reported one of the earliest detailed histologic descriptions of rheumatic valvular lesions,1 and in 1936 Gross and Friedberg presented two of the most exhaustive studies of the gross and microscopic findings in rheumatic valvulitis.2' I However, in the past 40 years, very few investigators have studied the incidence of subclinical active rheumatic valvulitis in patients with clinically active rheumatic myocarditis and chronic valvular disease. Although chronic rheumatic heart disease most commonly involves the mitral valve in women and the aortic valve in men, the sex differences in severity and location of recurrent acute rheumatic valvulitis have not been emphasized previously.
In our series of ten patients, rheumatic heart disease apparently progressed more rapidly in women than in men. The mean age at death was 22 years in women and 32 years in men. Women had a higher tendency for inflammation of the valvular anuli than of the leaflets than men, while in men involvement of the leaflets was more common than inflammation of the anuli. Women also had more severe acute involvement of the mitral valve than men.
It will be recalled that we studied the valves in patients with active rheumatic myocarditis and chronic valvular disease. We observed active rheumatic valvulitis in all cases. Of the 34 valves studied, 83% showed active inflammation. Involvement of specific valves was as follows: the aortic valve was involved in 100% of cases; the mitral valve, 86%; the tricuspid valve, 78%; and the pulmonary valve, 70%.
While the aortic and mitral valves were most frequently involved, the mitral and tricuspid valves were most severely involved. It is of interest that while significant chronic pulmonary valvular disease occurs very rarely in patients with rheumatic heart disease, the incidence of active involvement of this valve was high in our series. The specific histologic characteristics of active rheumatic carditis is the myocardial Aschoff body. While the Aschoff body has been described in active rheumatic valvulitis, it is usually not present. None of our cases showed Aschoff bodies either in the valvular tissue or the anuli. The changes were those commonly observed in active rheumatic endocarditis, being characterized by nonspecific edema, leukocytic infiltration and, in some, the presence of vegetations. It is our view that the active valvular lesions observed in our cases represent the usual changes of active rheumatic endocarditis.
The significance of such lesions is their support of the concept that in susceptible individuals (i.e., those with a rheumatic tendency), recurrence of both myocarditis and endocarditis may occur even when there is no outward clinical evidence of active rheumatic disease. Such recurrence, we believe, is the essential basis for the ultimate appearance of chronic defurming valvular disease of rheumatic origin.
With the exception of operated cases, no active pericarditis was observed in any of our specimens, even though each had histologic evidence of active rheumatic myocarditis and associated active endocarditis. This conforms to the common observation that in the adult, in contrast to the child, active rheumatic carditis does not usually include active pericarditis.
